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FIG. 1 
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FIG. 3 
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PROXY DEVICE AND METHOD FOR 
CONTROLLING DEVICES IN A DOMAIN 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from Korean 
Patent Application No. 2003-75231, ?led on Oct. 27, 2003, 
in the Korean Intellectual Property Office, the disclosure of 
Which is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a domain system, 
and more speci?cally, to a proxy device and a method for 
alloWing universal plug and play (UPnP) devices in a 
domain system to be effectively searched from a remote 
location. 

[0004] 2. Description of the Related Art 

[0005] In general, computer operating systems can more 
easily install or add peripheral devices to the computers by 
using a plug and play (PNP) function. A universal plug and 
play (UPnP) protocol is a middle-Ware protocol capable of 
automatically searching for and controlling devices such as 
printers, internet gateWays and information appliances con 
nected to netWorks, and services provided by the devices. 

[0006] A UPnP netWork comprises a UPnP controller 
(sometimes referred to as a control point) Which serves as a 
controller capable of searching for and controlling other 
devices, UPnP devices Which are targets to be controlled, 
and services Which are the smallest units to be controlled. 
When such a UPnP netWork supports devices in a domain, 
a user can automatically search for the UPnP devices and use 
the services provided from the UPnP devices by using the 
UPnP controller. 

[0007] UPnP Was originally developed for domains, and 
provides mechanisms for guaranteeing interoperability 
betWeen the devices in a sub-net. When a neW UPnP device 
is connected to a domain, the neW UPnP device informs the 
domain of its existence through a multicast channel. Simi 
larly, When the UPnP controller is connected to the domain, 
the UPnP controller transmits a message for searching the 
UPnP devices connected to the domain through the multicast 
channel. The UPnP devices responding to the message are 
added to a device list of the UPnP controller, and thus a user 
can select and control a desired UPnP device. 

[0008] HoWever, When a user located outdoors Wants to 
control UPnP devices located indoors, by using the UPnP 
controller, the UPnP controller typically cannot detect the 
indoor UPnP devices due to a restricted transfer range of a 
multicast packet. In general, only several routers can be used 
to transfer a multicast packet. Therefore, the UPnP controller 
in the UPnP netWork cannot detect any UPnP devices on the 
Internet that are beyond the transfer range of the multicast 
packet. 
[0009] A conventional UPnP remote control technology 
for solving the above problem is disclosed in US. Patent 
Publication No. US 2003-0063698 A1 (US. patent applica 
tion Ser. No. 09/970,539) to Jan Renier Moonen, published 
on Apr. 3, 2003 and entitled “MULTICAST DISCOVERY 
PROTOCOL USES TUNNELING OF UNICAST MES 
SAGE”. 
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[0010] The UPnP remote control system shoWn in FIG. 1 
comprises a controller device (CD) proxy 107 and a control 
point (CP) proxy 108, Which transmit multicast packets 
betWeen a domain 102 and a domain 104, e.g., Homel and 
Home2. First, the CD proxy 107 transmits a search request 
packet received by a UPnP controller 106 in its domain 102 
to the CP proxy 108 in a counterpart domain 104 by using 
a tunneling technology. The CP proxy 108 transmits the 
search request packet to a UPnP device 109 in the counter 
domain 104 through a multicast channel. 

[0011] Next; When the CP proxy 108 receives a search 
response packet from the UPnP device 109, the CP proxy 
108 transmits the search response packet to the CD proxy 
107 in the different domain 102 by using the tunneling 
technology. The CD proxy 107 transmits the search response 
packet to the UPnP controller 106 through the multicast 
channel. 

[0012] When the CP proxy 108 receives an advertisement/ 
byebye packet from the UPnP packet 109, the CP proxy 108 
transmits the advertisement/byebye packet to the CD proxy 
107 in the different domain 102. Then, the CD proxy 108 
transmits the advertisement/byebye packet to the UPnP 
controller 106 through the multicast channel. 

[0013] In the above-described conventional system, one 
proxy transmits all the search packets, such as the search 
request packet, the search response packet, the advertise 
ment packet, the byebye packet, etc., received in the domain, 
to a counterpart proxy. However, these packets not only 
greatly increase the communication quantity according to 
the number of devices, but also a long time is required for 
receiving a response after the UPnP controller 106 transmits 
a search request packet to the UPnP device 109, depending 
upon the particular conditions of the netWork. 

SUMMARY OF THE INVENTION 

[0014] The present invention provides a method for alloW 
ing a universal plug and play (UPnP) device in a domain to 
be effectively searched for from a remote location. 

[0015] The present invention also provides a proxy device 
for alloWing a UPnP device in a domain to be effectively 
searched for from a remote location. 

[0016] The present invention also provides a domain sys 
tem for alloWing a UPnP device in a domain to be effectively 
searched for from a remote location. 

[0017] According to one exemplary embodiment of the 
present invention, there is provided a method of remotely 
controlling universal plug and play (UPnP) devices in a 
domain, the method comprising, (a) requesting list data of 
the UPnP devices in the domain and storing the received list 
data and (b) generating a search response packet on the basis 
of the list data stored in step (a), When a search for the UPnP 
devices is remotely requested. 

[0018] According to another exemplary embodiment of 
the present invention, there is provided a proxy device for 
remotely controlling universal plug and play (UPnP) devices 
in a domain, the proxy device comprising a device list unit 
Which stores a list of the UPnP devices; a list management 
unit Which requests the list of the UPnP devices in the 
domain and stores the list in the device list unit; and a UPnP 
processing unit Which generates a search response packet 
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corresponding to the UPnP devices stored in the device list 
unit When a search for the UPnP devices is remotely 
requested. 
[0019] According to still another embodiment of the 
present invention, there is provided a domain system in 
Which a remote UPnP controller controls universal plug and 
play (UPnP) devices in a domain, the system comprising 
control point (CP) proxy means Which transmits a UPnP 
packet received from a UPnP device through the Internet and 
transmits a received UPnP packet to the UPnP device and 
controlled device (CD) proxy means Which transmits the 
UPnP packet received from the UPnP controller to the CP 
proxy means and transmits the UPnP packet received from 
the CP proxy means to the UPnP controller, Wherein the CD 
proxy means stores a UPnP device list received in response 
to requesting the CP proxy means for the UPnP device list, 
and When a search for the devices is requested from the 
remote UPnP controller, searches the UPnP device list and 
generates a response packet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The above and other features and advantages of the 
present invention Will become more apparent from detailed 
description of exemplary embodiments thereof With refer 
ence to the attached draWings in Which: 

[0021] FIG. 1 is a diagram illustrating an example of a 
conventional method of controlling devices in a domain; 

[0022] FIG. 2 is a block diagram illustrating a remote 
control system according to the present invention; 

[0023] FIG. 3 is a block diagram illustrating in detail a 
controlled device (CD) proxy shoWn in FIG. 2; 

[0024] FIG. 4 is a block diagram illustrating a universal 
plug and play (UPnP) processing unit as shoWn in FIG. 3; 
and 

[0025] FIG. 5 is a diagram illustrating an embodiment of 
a method of controlling devices in a domain according to the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] The present invention and operational advantages 
thereof can be fully understood by referring to the attached 
draWings and explanations thereof. 

[0027] NoW, exemplary embodiments of the present 
invention Will be described in detail With reference to the 
attached draWings. In the draWings, the same reference 
numerals indicate the same elements. 

[0028] FIG. 2 is a block diagram illustrating a remote 
control system according to the present invention. 

[0029] In FIG. 2, a universal plug and play (UPnP) 
controller 210 and UPnP devices 252, 254, 256 have internet 
protocol (IP) addresses for accessing them through the 
Internet 230. 

[0030] A controlled device (CD) proxy 220 receives mul 
ticast packet data generated by the UPnP devices 252, 254, 
and 256 from a control point (CP) proxy 240, and transmits 
the data to the UPnP controller 210 through the multicast 
channel. Speci?cally, the CD proxy 220 includes a UPnP 
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device list, and When it receives a search request packet from 
the UPnP controller 210, it searches the UPnP device list and 
generates a search response packet. 

[0031] The CP proxy 240 receives a list request packet 
from the outdoor CD proxy 220, and transmits the list 
request packet to the UPnP devices 252, 254, and 256 
through the multicast channel. Also, the CP proxy 240 
receives response packets to the list request packet from the 
UPnP devices 252, 254, and 256, and transmits the response 
packets to the CD proxy 220. 

[0032] FIG. 3 is a block diagram illustrating in detail the 
CD proxy 220 shoWn in FIG. 2. 

[0033] Referring to FIG. 3, a CP communication unit 310 
receives a search request packet from the UPnP controller 
210, and transmits a search response packet. 

[0034] A control point proxy (CPP) communication unit 
350 receives the list data from the CP proxy 240 by using the 
list request packet and the list response packet. 

[0035] A device list unit 320 stores the list data on the 
UPnP devices 252, 254, and 256 received through the CPP 
communication unit 350. The list data may include present 
operational data and functional data on a refrigerator, a 
television, an air-conditioner, etc. 

[0036] A device list management unit 330 requests the list 
data on the UPnP devices 252, 254, and 256 in a domain, and 
stores the list data in the device list unit 320. 

[0037] A UPnP processing unit 340 generates the search 
response packet based on the list data stored in the device list 
unit 320, When receiving the search request packet from the 
remote UPnP controller 210. 

[0038] FIG. 4 is a block diagram illustrating the UPnP 
processing unit 340 shoWn in FIG. 3. 

[0039] Apacket analyZing unit 410 analyZes the received 
search request packet to search the UPnP devices 252, 254, 
and 256. 

[0040] A list search unit 420 searches the device list 
corresponding to the UPnP devices 252, 254, and 256 
analyZed by the packet analyZing unit 410. 

[0041] A response packet generating unit 430 generates 
the search response packet based on the device list data 
searched by the list search unit 420. 

[0042] FIG. 5 is a diagram illustrating a method of con 
trolling the domain devices according to the present inven 
tion. 

[0043] Adomain system comprises the CD proxy 220 and 
the CP proxy 240, Which transmit the multicast packets 
betWeen a domain 502 and a domain 504, e.g., Home 1 and 
Home 2. 

[0044] The CD proxy 220 transmits a list request packet to 
the CP proxy 240 through the Internet (step 510). Here, the 
list request packet is used to request a list of the overall 
UPnP devices 252, 254 (not shoWn), and 256 (not shoWn) in 
a domain 504. Then, the CP proxy 240 transmits a search 
request packet to the UPnP devices 252, 254, and 256 
through the multicast channel (step 520). 
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[0045] A search target (ST) ?eld included in the search 
request packet is set to “ssdp:all” so as to ?nd out the UPnP 
devices. An example of the search request packet is as 
follows: 

[0046] M-SEARCH*HTTP/1.1 

[0047] HOST: 239.255.255.250:1900 

[0048] MAN: “ssdp:discover” 

[0049] MX: 5 

[0050] ST: ssdp:all 

[0051] CONTENT-LENGTH: 0 

[0052] Next, the UPnP devices 252, 254, and 256 transmit 
the search response packets 530 to the CP proxy 240 (step 
530). Alocation ?eld included in the search response packet 
indicates a device description uniform resource locator 
(URL) for accessing the device. Then, the CP proxy 240 
collects several search response packets from the UPnP 
devices 252, 254, and 256 and transmits them to the CD 
proxy 220 through the Internet (step 540). 

[0053] The CD proxy 220 receives the search response 
packets from the CP proxy 240, and stores the list data of the 
UPnP devices 252, 254, and 256 (step 542). 

[0054] The CD proxy 220 receives the search request 
packet from the UPnP controller 210 through the multicast 
channel (step 550). 
[0055] When the CD proxy 220 receives the search 
request packet from the UPnP controller 210, the CD proxy 
220 analyZes the ST ?eld of the packet (step 552), searches 
the device list (step 556), prepares a list of devices requested 
by the UPnP controller 210, generates a search response 
packet from the prepared list (step 558), and then transmits 
the search response packet to the UPnP controller 210 (step 
560). The UPnP controller 210 discovers the desired UPnP 
devices from the search response packet, and acquires the 
device description URLs for accessing the devices. 

[0056] On the other hand, When a neW UPnP device is 
added to or removed from the domain, the neW UPnP device 
transmits an advertisement/byebye packet indicating its oWn 
operational condition to the CP proxy 240 (step 570). 

[0057] When the CP proxy 240 receives the advertise 
ment/byebye packet from the neW UPnP device, the CP 
proxy 240 transmits the advertisement/byebye packet to the 
CD proxy 220 in the counterpart domain 502 through the 
Internet (step 580). Then, the CD proxy 220 updates the 
device list on the basis of the advertisement/byebye packet 
(582), and then transmits the advertisement/byebye packet 
to the UPnP controller 210 through the multicast channel 
(step 590). If the UPnP device 252 transmits the advertise 
ment packet indicating a neW addition to the domain, the 
UPnP controller 210 can access the neW UPnP device 252 by 
using the device description URL included in the packet. 

[0058] The CD proxy 220 requests transmission of the 
advertisement/byebye conditions of the UPnP devices to the 
CP proxy 240 at a proper time interval so as to re?ect the 
advertisement/byebye conditions of the UPnP devices 252, 
254, and 256 in the domain 504 into the device list. The time 
interval can be varied depending upon a condition of the 
communication netWork betWeen the CD proxy 220 and the 
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CP proxy 240 and the conditions of the communication 
netWorks in the respective domains. 

[0059] In another exemplary embodiment, When the CD 
proxy 220 is provided in a PDA and the PDA is poWered off, 
the transmitted advertisement/byebye packet is not re?ected 
in the device list. When the PDA is poWered on again, the 
CD proxy 220 neWly transmits the search request packet to 
the CP proxy 240, and updates the device list. 

[0060] Therefore, the CD proxy 220 can generate the 
search response packet Without the help of the CP proxy 240, 
When several UPnP controllers transmit the search request 
packets. 
[0061] The invention can also be embodied as computer 
readable codes on a computer readable recording medium. 
The computer readable recording medium is any data stor 
age device that can store data Which can be thereafter read 
by a computer system. Examples of the computer readable 
recording medium include read-only memory (ROM), ran 
dom-access memory (RAM), CD-ROMs, magnetic tapes, 
?oppy disks, optical data storage devices, and carrier Waves 
(such as data transmission through the Internet). The com 
puter readable recording medium can also be distributed 
over netWork coupled computer systems so that the com 
puter readable code is stored and executed in a distributed 
fashion. 

[0062] As described above, conventionally, When several 
UPnP controllers transmit search request packets, a large 
amount of communication is required betWeen the CD proxy 
and the CP proxy. HoWever, according to the present inven 
tion, after the device list is once acquired, the search 
response packet can be generated by using the device list 
stored in the CD proxy 220, so that it is possible to reduce 
the amount of communication betWeen the CD proxy 220 
and the CP proxy 240, thus, reducing a response time to the 
search request. 

[0063] While the present invention has been particularly 
shoWn and described With reference to exemplary embodi 
ments thereof, it Will be understood by those skilled in the 
art that various changes in form and details may be made 
therein Without departing from the spirit and scope of the 
present invention as de?ned by the folloWing claims. 

What is claimed is: 
1. A method of remotely controlling devices in a domain, 

the method comprising: 

(a) requesting list data of the devices in the domain and 
storing the list data of the devices; and 

(b) generating a search response packet based on the list 
data of the devices stored in step (a), When a search for 
the devices is remotely requested. 

2. The method according to claim 1, Wherein the devices 
have a UPnP format. 

3. The method according to claim 1, further comprising: 
(a-1) When an advertisement/byebye packet is received in 
step (a), re?ecting data of the advertisement/byebye packet 
in the list data of the devices. 

4. The method according to claim 1, further comprising: 
(a-2) updating the device list data With reference to an 
advertisement/byebye packet, Which is received in response 
to transmission of a search request packet When poWer is 
turned on in step (a). 
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5. The method according to claim 4, wherein the adver 
tisement/byebye packet is received Within a predetermined 
time interval. 

6. The method according to claim 1, Wherein step (b) 
comprises: 

(b-l) analyzing a UPnP device on the basis of a received 
search request packet; 

(b-2) searching the list data for the UPnP device analyZed 
in sub-step (b-l); and 

(b-3) generating the search response packet on the basis of 
the list searched in sub-step (b-2). 

7. Aproxy device for remotely controlling universal plug 
and play (UPnP) devices in a domain, the proxy device 
comprising: 

a device list unit Which stores a list of the UPnP devices; 

a list management unit Which requests the list of the UPnP 
devices in the domain and stores the list in the device 
list unit; and 

a UPnP processing unit Which generates a search response 
packet corresponding to the UPnP devices stored in the 
device list unit When a search for the UPnP devices is 
remotely requested. 

8. The device according to claim 7, Wherein the UPnP 
processing unit comprises: 
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a packet analyZer Which analyZes the search request 
packet to search for a particular UPnP device; 

a list searcher Which searches the list of the UPnP devices 
for the UPnP device analyZed in the packet analyZer; 
and 

a response packet generating unit Which generates a 
search response packet on the basis of the list of the 
UPnP devices searched in the list searcher. 

9. A domain system in Which a remote UPnP controller 
controls universal plug and play (UPnP) devices in a 
domain, the system comprising: 

CP proxy means for transmitting a UPnP packet received 
from a UPnP device through the Internet and transmit 
ting a received UPnP packet to the UPnP device; and 

CD proxy means for transmitting the UPnP packet 
received from the UPnP controller to the CP proxy 
means and transmitting the UPnP packet received from 
the CP proxy means to the UPnP controller, 

Wherein the CD proxy means stores a UPnP device list 
received in response to requesting the CP proxy means 
for the UPnP device list, and When receiving a search 
request from the UPnP controller, searches the UPnP 
device list and generates a response packet. 

* * * * * 


